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[571 Abstract: 

PURPOSE: To provide a method for analyzing and isolating a gene participating in 

biosynthesis of biotin in a coryneform bacterium, transducing the aforementioned 

gene into a coryneform bacterium of the same species and efficiently obtaining the 

aforementioned genetic product from the coryneform bacterium. CONSTITUTION: A DNA 

fragment containing a gene capable of coding biotin synthetase is isolated from a 

strain of Brevibacterium.flavum MJ-233 and the base sequence of the resultant gene 

is determined. The biotin synthetase is highly produced by the Brevibacterium. 

flavum MJ-233 transformed with a plasmid capable of replicating and proliferating 

in a coryneform bacterium into which the DNA fragment containing the gene capable 

of coding the aforementioned biotin synthetase is introduced. COPYRIGHT: (C)1992, 

JPO&Japio 
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(57) [g*>] (&IE£) 

^«:^ttDNA»rM*^AUfe=iU^®artT«»li 
A«77/^MJ-2 3 3tt. 1« 



( kb ) HlndXT BcoRI SocI Kp n t 
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(2) 1#&8¥4-27 8 0 88 

1 2 
HSWSWtottl} * J - 2 3 3Tfc*8fc£^2£«(DDNAtgr>i^ 

■If £3- FT *»fcT£SfrDNA0iK-. 1. 7kbT*S»^2SaaODNA»Tn-. 

[»*^ 2 ] 3 ij *fi«B3ft«i;^>ii*tt©w*-c 5 ] &<dd n A&ge*re£$ns e*^> 

/^fU^-77nA (Brevibacterium flavum) M* 

ATGACAAKC CCGCCACCAT CCTTGACACC GCCCGCACCC AA3TTCTCGA ACAGGGAAIT 60 

GGCCTTAAIC A5CAGCA6TT GA7GSA66TT C7CACCTT6C CTGAAGAGCA AiTCGCAGAC 120 

77CA7CGAAT TAGCCCACCA GGTTCGGTTG AAGTGGTGTG 6&GAGGAAAT CGAGGTAGIG 180 

GGCAT7ATTT CCCTCAiAAC 7G6CGGT7GC CC7G4&GATT GCCATTTCTG CTCACAGTCT 240 

6GGTIGTTTG AATCGCCGGT 6SCTTCG5TG TGGCTGGATA 7ICCGAATCT GGTTGAAGCC 300 

GCTAAACAGA CCGCAAAAAC TSGCGCTACC G4AT7CGATT TCSTCGCCGC AG7CAAGGGC 360 

CCTGATSA9A GGCTCATGAC CC46C76GAG GAA3CAGTCC TCGCGATTCA CICTGAAGH 420 

6AAAT7GAAC TCGCAGCA7C GATCCGAACG TTAIATAAGG AACAGGTGGA TCGCCICGCT 4S0 

GCTGCCGGCG TGCACCGC7A CAACCATAAT T7G3AAAC7G CGCGTTCCTA TTTCCCTGAA 540 

GTTGTCACCA CTCATACATG GGiAGAGCGC CGCSAAAC77 TGCGCCTGGT GGCtGAAGCT 600 

GGAATGGIAG TCtGTTCCGG GGGA1TCTTA GGAITGGGCG AAACTTTAGA GCAGCGCGCC 680 

GAGTTTGCCG TGCAGCTGGC GGAGCTTGAT CGCGACGAAG TCCCCATGAA CTICCTTGAT 720 

CCTfSr.rXGG GCACCCCATT TGCffiATAGG AATGTATGGA CAGCCGTGAC GCTCTGGCCT 780 

CA7A77GG7G CG7TCCGCC7 TGCGATGCCT CACACCATGC TTCGTTTTGC TGGCGGTCGC 640 

GAGCTGACTT IGGGC6ACAA GGGTTCCGAG CAAGCCCTCC fGGGAGGCAT CAATGCGATG 900 

ATCGTCGGAA ACTACCTGAC CACGCTCGGC CGCCCUTGG AAGATGACCT CGACATCATG 860 

6ATCGTCTCC AGCTGCCCAT CAAAGTCCTT AAIAAGGKA TCTAA 1005 



f 



—504— 



(3) 4#Bfl¥4-2 7 8088 

3 4 

Hot Tbr lit Pro Ha Thr lie Lea Asp Thr Ala An Tkr Gla Val Lea 

15 10 IS 

Gla Gin Gly lie Sly Lea Asa Glo 61s Gle Leo Net Glo Val Leu Tbr 

20 25 30 

Lea Pro Gla Glo Gla lie Pro Asp Leo Bet 61a Lot Ala His Gla Val v 

35 40 45 

Arc Lea Lys Trp Cys Gly Gla Gla He Glo Val Glo Gly lie lit Sor 

50 55 B0 

Leo Lys Tbr Gly Gly Cys Pro Glo Asp Cys Hia ?be Cys Ser Gla Ser 
65 70 75 80 

Gly Lea Pbe Gla Ser Pro Val Ala Ser Val Trp Lea Asp He Pro Abb 

85 90 S5 

Lea Val Glo Ala Ala Lys Gla Tbr Ala Lys Tbr 31y Ua Tbr Glo Pbe 

100 105 110 

Asp Pbe Val Ala Ala Val Lys Gly Pro Asp Gla An Leu Act Thr Gla 

US 120 125 

Leo 61u Glu Ala Val Lto Ala lie Die Ser Glu Val 61u U« Gl« Val 

130 135 140 

Ala Ala Ser lie Gly Thr Leu Asa Lys Gla Gin Val Asp Arc Lea Ala 
145 ISO 155 IB!) 

Ala Ala Gly Val Bis Arc Tyr Asa Rls Asn Leu Glu Thr Ala Arc Ser 

165 170 ITS 

Tyr Pbe Pro Gla Val Val Ibr Tbr Hia Tbr Trp Glo Glm Are Arc Glu 

180 1S5 190 

Tbr Leo Ar S Leo Val Ala Gin Ala Gly Het Gla Vel Cys Ser Gly Gly 

195 200 205 

He Leo Gly Net Gly Gla Thr Leu Glo Glo An Ala Glo Phe Ala Val 

210 215 220 

Glo Leo Ala Gla Leo Asp Pro Asp Glo Val Pro let Asd Phe lea Asp 

Hk33 30 

225 230 235 240 

Pro Arc Pro Gly Thr Pro Pbe Ala Asp Arc Asn Val Trp Tbr Ala Val 

2«S 250 255 

Thr Lea Trp Pro Hie. He Gly Ala Phe Arc Leo Ala Ket Pro Bis Tbr 

260 2SS 270 

Bet Ua Arc Pbe Ala Gly Gly Arc Gla Lea Tbr leu Gly Asp Lys Gly 

275 280 285 

Ser Glo Gla Ala Leu Loo Gly Gly Ua Aso Ala let He Val Gly Asa 

280 705 300 

Tyr Leu Tbr Thr Leo Gly Arc Pro Bet Glo Asp Asp Leo Asp let Ret 
305 310 315 320 

Asp Arc Leo Glo Leo Pro He Lys Val Leo Aso Lys Val He 
325 330 

mmmftx &2imnm&$: ^zmbk^z^ts d n a^m- t **mt-t* v*t>-»±* - v<n&&&. 

saM^xa H. 50 [0 0 0 1] 
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(4) 

5 

g&*ODNA8rtf\ &DNA0rH-£-§tlfc&*:/^X 
[0 0 0 2] H^^>v>-fe^— tf«, tf*^>S=£j£ 

[0003] ^^tf^^>«, t k mm Wtomt$> 

[0 0 0 4] »5feft*ffi^fctf^>©KBttt 
LTte. /^Jl'X (Bacillos) JR. I^X'JhT (Esch 
erichia) T^D/^f^A (Agrobacteriom) 
J3, ^D^^^U^A (Chromobacteriua) JR. 
-F^X (Pseudoionas) JH. (Art a? 

h robac t er) ©^<D«t±«j & m l> Zjj&tfto t> tlT H 5 

(#HB85 6- 1 6 09 9 8^£&> . *ft~nt>&± 

^•T^^t>g^$nTV^ (W^t« H. Yanagataet a 

I. Agri. Bial. Cbem., 4 7 , 1611, 198 3). 
[0 0 0 5] l/A*L&$f£» fc£fc£fflV>Tbf*^>£ 

7-f- F/W*»M»|»©;fca& (Y. I2uni, K. Ogata, 

Adv.Appl. Microbial. 2 2, 155-157. 197 

7) , £*^>ttft^Sba>£rt£nfcK £1±&8M 30 

[0006] xmbmm±&<o>m&zG-r*7 

U^A • yynix (Brevibacteriuii flavuo) MJ-2 
3 3, ^UtfA'^^U^A- ^F77-;*>*A (Br 
evibacterima lactofermentnn) ATCC 1 3 8 6 9, 
H'J^/t^U^A • £Ol^5*A (Corynebacterium 
glutanicum) ATCC3 183 1. ^Hf/t^T-'J £A 40 
• 7>^z7y^X (Brevibacterimn annDoniagenes) 
ATCC 1 3 7 4 5^ttfc**^>I^te£WLT£D. 

[0 0 0 7] ttf >©^CW4t5lfef <!: IT 

II, Iyl'JtTo'J (Escherichia coli) 
fc^tf<k<0fa£3*lT*5D. b J oA, bioB. bi 
oC, bloD, b I oF, b i oHmteT&W&TZ 
Ct&toZtlT^Z. bioAli7,8-^ 

r^j^frdy&T^ / h-7>x^x7--tf, bio 

BtefcT:*^ if. b i oCtt^UKoA 5(7 



1$B8¥4-2 7 8 0 8 8 

5 

-»x*~if> b i oD«xX^kf^>v>7 1 ^- 

1?, b i oF«7-^h-8-r^y<^;i/rf>R^> 
5^-i?£^n^na-FTS££tfai6n> b i oh 
k^th. -eotostt, kene^Tft^ (A. J. Ot 

soka et. aL , J. Biol. CheiL 2 6 3 , 1 9 57 7- 
19585, 198 8). bloA, bioB. 

b i oC, b 1 oD, b i oFfefc^lib i oABFC 
Dfr£:*^U>£Jg&LT:fc0. Ztoftmt. b i oA 

V>UW\*. b i o Afcfc^lcn- FSftfct?*^^ 
Uyi— ffi, V*?>\Z&r>ft&{t2tiZ>Ct\z£Q* 

££;WD£nT^* (J. Biol. Chem. 2_6_ 
_3* 1013-1016. 198 8). 
[0 008] 

mmov*?>&£&izwttz&fc?z#tt • 

[0009] 

*9->mx&<Dnv*mmm\t'p<tbb i ob, bi 

oA. b I oDcDSScDtf^^^fclK^-rSjife 

*wfc«kntf, (i) 3 u if *^>5/> 

■fe^— tf*3-K-r*»ep (bloB) ^tfDNA 
«H\ (2) KDNA^fM-^A^nfeia^A^X^ 
F, (3) K««A^X5FT»JHglft*nfc=iU* 

(4) K3U*aMK*au ««*+fctf 

[0 0 10] £4T*%^^^^T3eiC»fflk:i»^T 
^^tTDNAWrfrj (^Tdn^r Tb i oB^rfrj t 

>^©*iftfi*«ftfcjK'r*»*. -«t*>*br*^>-» 

-fe^-tr^n- F-TSa&F (bioB) «:^tJDNA 
[0 0 1 1] JiSb i oBNH-<OM»l^ft&«£tt 

2 3 3 (FERM BP- 1 4 9 7) «JLtf-€-0>tt9k 
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fc, ^Hf/Wf'JW' 7>t-7nx (Brevibac 
terlun awaoniagenes) ATCC6 87 1. RATCC 
1 3 7 4 5, iATCC1 3 74 6, ^l/WfU^ 
Zx'T/tU#^A (Brevibacterion divaricattm) AT 
CC 1 4 0 2 0, yfhyT-* 
>^A (Brevibacteriun lactofernentum) ATCC1 
3 8 6 9, □y^WfUW • (Coryne 
bacteriuo glutamic am) ATCC3 1 8 3 l^t^^Jlr 

[0 0 12] znt><D®KMtiL<£y>frt>b loBWfr^ 

[0 0 13] -Ttet>?>, b i oB»r>t«)Pi»«, ±Kn 
U*Sn>, WAtf^lfA^y^A- (Br 
evibacteriom flavun) MJ-233 (PERM BP- 
1 4 9 7) #CD5fe£#±tC#&U Z0%t&ft&m%f3: 

®&mmvv)m~r * c t \z & o£r**»*r»r}t <o e> 

1*. yWtfn^5 i U I i7A-7^/XAMJ-2 3 3^<DlS 
fttl^^SS'fe^DNA^ttfcb-r^. £CD$fefe#DNA£ 
gySfcfWIBBM*, MtfSau3AI^I/iT, DN A 

»?frco±#$^2 0-3 omzuz>£o\z®ftjm? 

CO 0 1 4] #*n*:DNA»rtf-£:3XS K^**-, 
WAtfpWE 1 SJCjfAU CCDnX^ h^ADNA i 
0 vitro Packaging Kit£flH>*Jgfl9*At::J:D> b i 
oBO^aiMMM (Journal of Bacteriolog 
y, vol 94. p2 0 6 5-2 0 6 6> 196 7&tfJou 
rnal of Bacteriology vol 112, p 8 3 0-8 3 

9,197 2#ro \zm\?z>. zoxmm&mftz. 
\f*?>&$*to*m8ii&i&tzmm-z. 

[0 0 15] #£nS^SttS«t*<fcDllXS FDNA£ 

mv. ®®Mm-cmtt'rzct\z±*)ftA2nTt7u 

e/^f'J^A • 77AAMJ-2 3 3«c&&fcfc#0 
b i oB0r)Ut, ^^»2 0-3 0kb£* 

[0 0 16] k©T#*>nfcb i oA, b I oD 

$Sn*DNAJ$frK-£, *»®T«KW£fc^ * - :/ 

XfefCiSJ&KfeftlCcfcO, MbloB(D^lL^ 



[ooi7] ©ensflmteSMfc^o^x^ HDNA 
zmmu mm$*ixm'fz£t\z&t)ft\ztiit7 

VVWrWIx • 77A*AM J — 2 3 3t*Sfefe#6# 

ob i oB»rit^«e-^'r^ct^T^^. 

[0 0 18] £0><i;?K:LT#SftSb i oBBrfrcD- 
ote, ±ie^^tf/X^xU^A-7^AAMJ-2 3 3 
#<3&fe#DNA£fafgSPJ*S a u 3 A I <0&###K: 
10 cfcO^OOaU $e»lC^n$«ISBI^Hi nd HIT 
«0tflT::tfc:<t^T#^n^^:^3)55»5. 5kb(DD 

[0 0 19] £<Z>fcj5. 5kb<Dtf^>-»-fe^-if€: 
n-HT^«feT^ttDNA»rfr$:, fcS<D«ES* 

s« i K^-r. 

[0020] *^ffl*^v>T, mmmmz&z 
20 n&ftUto<Dy7m\z&\,n%TXn-xy)\,m&$iW)& 

[0 0 2 1] r^^M-oA^^J RZt?yX* 

tt, IyXUt7 0>J©7A^77-^ (Aphage) 
©DNA^ilSi^H 1 n d 1 I 1 -CtfJ»rLT$£>n* 

#^M8*i<d d n a mKvm-T a u - xy ;ktr 

JO n»j077-f • xy^X 1 7477-y (<i>x 1 7 4ph 
age) <DDNA£fcl!5»*Ha e 1 1 I -CtfJWLTliS 

n^^jjiKaoDNA^M-o^-^ur^u^^ h 
yfrtToftfbmnTmfrnzwtmmzm-Jz, wmv 

fcfcfc^T, lkbJ^±0»rM-<7)^:#$lCt)^T«, 1* 

U ttO. lkbd^ lkb^St<D»rM-co^#$lct>ViT« 
40 4%#U7*'J^7£ FY)m%frmz±-DT®e>tl5 

[00 22] 



&re§?% wmift<D*22 (kb) 



Kpn I 
Sac I 
EcoRI 



1 
1 
1 



3. 0 , 2. 5 
1.7, 3. 8 
0.6, 4.9 
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1 «K 3 . Okbc&K p n I «2J8r»m\ 1 . 7kb<7) 
S a c I ^mm^^1t\i^>"y>±9— t?£n- F 

[0 0 2 3] *><LT* K*?>5^>**— t?£n-F 

3 3 <D&&#DNA£i&IRiBP?&H i n d I 1 1 fc<fctfK 
pn I *) ft? Ct\Z& 3. Ok 

b0)DN A{0rtf\ fe«tr;^e^DNA&MIS»*H i *10 



*nd 1 1 i^<tt;sac iT^om-rc<ht<tD^^n 

S*S£##n. 7kbODNA^rM-*^^nr^^t> 
[0 0 2 4] ±S»3. OkbCDDNAW>tfc<fctfttl. 7 

2*5£tf^3fc7K-r. 
[00 2 5] 
K2] 



g 2 

MR** &§MW£& «»r»Tfr©^:fr^ (kb) 



[00 2 6] 



Sac I 


1 


1. 7 , 1. 3 


EcoR I 


1 


0.6 , 2.4 






[*31 






n 3 


mmmm 




t WmMKtoKZt' (kb) 


SphI 


i 


0. 2 , 1.S 


EcoR I 


i 


0. 6 , 1.1 


Ssal 


i 


1. 0 , 0. 7 


Hi dc II 


i 


1.5, 0.2 



-35u Jig2Ufc7UtfA27^'J£A- 77/tAMJ - 
2 3 3Q&ft#DNA£fWfc»#H i nd I I I &J;t£ 
Sac l*VWK>taTCt\z&*)&e>tiZ>±Zt<iimi. 
7kb(DDNA»rmc^^Ttt> *<D$LM i &W&-f7X5. 
FpUC 1 8JfcllpUCl 9£ffll>*^x**v3*£ 
U^FBSW* (dideoiy chain teraination £) (Sa 
nger, P. et al., Proc. Nat. Acad. Sci. USA 7 4, 
5463, 197 7) Kcfc Dfcfcf *C C 



30 



<D£o\ZVT&fc\sTz±fflfi\ . 7kbtf>DNA0r>V<B& 

£bfc£:*^>v>i:*-1f£3- Ff*lft£^ (b 1 
oB) te, &0>E#l£*rLT:fcrK 3 3 4<DTS>'&£ 
n- FT* 1 0 0 2©&£^£«j£$n£ : 
[002 7] 

Wb4] 
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11 12 
ire ics atc ccc ac acc nc cn 6Ac acc gcc ca acc caa 6n ere 45 

Bel Tbr Ho Pro Ala Tfar lie Lea U? Tbr Ala Art Tor Glo Val Lee 

IS 10 15 

GAA CA6 GGA ATT GGC CTT AAT CA6 CAG CAG TTG ATG GAG GTT CTC ACC 96 
Glo Gin Gly lie Gly Leu Aeo GJd GJb Glo Led Bet file Val Leu Tbr 

20 25 30 

TTG CCT GAA GAL' CAA ATC CCA GAC TTG ATG GAA TTA GCC CAC CAG GTT 144 
Lea Pro Glo 61a 61a He Pro Asp Lea Ret Glo Lee Ala Bit Gin Val 

35 40 45 

CGG TTG AA6 TGG TGT GGA GAG 6AA ITC GAG GTA GAG GGC ATT ATT TCC 192 
Art Lea Lys Trp Cys Gly Gla Glu lie Gla Val 61a Gly He lie Ser 

50 55 60 

CTC AAA &CT GGC SGT TGC CCT GAA GAT TGC CAT TTC TGC TCA CAG TCT 240 
Lea Lys Tbr Gly Gly Cys Pre Gla Asp Cys 9ls Phe Cye Ser Gla Ser 
65 70 7S 80 

GGC TTG TTT GAA TCG CCG 6TG GCT TCG GTG TGG CTG GAT AIT CC6 AAT 288 
S]y Lea Phe Glu Ser Pro Val Ala Ser VaJ Trp Lee Asp lie Pro Asa 

85 90 95 

CTC- GTT GAA GCC 3CT AU CAG ACC 6CA AAA ACT GGC GCT ACC GAA TTC 336 
Leu Tsl Glu Ala 41a Lys Glo Tbr Ala Lys Tbr Gly Ma Thr Glu Pbe 

100 105 110 

GAT TTC GTC GCC XA GTC AAG GGG CCT GAT GAG AGS CTC 4TG ACC CAG 334 
Asp Phe Val Ala ftla Val Lys Gly Pro Asp Glu Art Hot Tbr Gla 

115 120 125 

CTG GAG GAA GCA TIC CTC GC6 AT? CIC TCT Gil GTT GAI ATT GAA GTC 432 
Lee Gla Glu Ala Val Leo Ala He His Ser Glu Va) GU lie Glu Val 

130 135 140 

GCA GCA TCG ATC 3GA ACG TTA AAT A AG GAA CAG GTG GAT CGC CTC GCT 480 
Ale Ala Ser lie Sly Tbr Lea Asa Lys Gla Glo Val isp Arc Leu Ala 

so Wbs] 



1$§8¥4-2 7 8 0 8 8 
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(8) &BW4-2 78 0 88 

13 14 

115 150 155 160 

GOT GCC 66C 6T6 CGC T&C UC CUT AAT TTG Gift ACT GCG CGT TCC S1& 
Ala Ala Gly Vil lis Ar K Tyr Asa Bis Asa Leo GU Tbr All Arc Sir 

165 170 175 

TAT TTC CCT GAA GIT GTC iCC ACT CAT AC1 TGG GAA GAG CGC CGC GAA 576 
Tyr Pho Pro Glo Yal Val Thr Tbr His Tbr Trp Gin Glo Arc Arc Glo 

180 165 190 

ACT TTG CGC CTQ GT6 GCA GAA OCT 69 A ATG 8AA GTC TOT TCC 6GC S9A 624 
Tbr Lea Art Lea yal Ala Glo Ala Gly net Glu Val Cye Ser Gly Gly 

195 ZGO 205 

ATC TTA GGA ATG GGC GAA ACT TTA GAG CAG CGC GCC GAG TTT GCC GTG B72 
lie leu Gly Net Gly Glu Tbr Leo Gil Gin Arc *la 51a Pie Als Val 

210 215 220 

CAG CTG GCG GAG CTT GAT CCC GAC GAA GTC CCC ATG AAC TTC CTT GAT 770 
Gin Lea Ala Glu Lea Asp Pro Asp Glo Val Pro let Asa Pbe Leu lap 
22S 230 223 240 

CCT CGC CCG CGC ACC CC4 TTT GCC 6AT aGG A AT GTA TGG ACA GCC GTG 76* 
Pro Arc Pro Gly Tbr Pro Pae Ala Asp Arc Asa Val Tr P Thr *la Val 

245 250 255 

ACG CTC TGG CCT 3AT ATT OCT GCG TTC CGC CTT 6C6 ATG CCT CAC ACC «16 
Thr Leu Trp Pro Bis He Gly Ala Pbe Arc Lea Ala let Pro Bis Thr 

2 BO 2S5 27 0 

ATG CTT CGt TTT OCT GGC GGT CGC GAG CTG ACT TTG GGC GAC A AG GC-T 884 
Met Leu Arc Pbe Aia Gly Gly Arc Glu Leu Thr Leu Sly Asp Lys Gly 

275 260 285 

TCC 645 CAA GCC CTC CTG GGA GGC ATC AAT GCG ATG ATC GTC G3A AAC 912 
Ser Glo GU Ala Leu Loo Gly Gly He Ass Ala Set lie Val Gly Aso 

2B0 295 30D 

TAC CTG ACC ACG CTC GGC CGC CCA ATG GAJ GAT GAC CTC GAC ATG AT6 980 

CO 0 2 9] 30 Hfc6] 

Tyr Lee Thr Tbr Leo Gly Arc Pro Met Glo Asp Asp jeo Aap flat Rot 
305 310 31S 320 

GAT CGT CTC CAG CTG CCC ATC AAA GTC CTT AAT A AG GTC ATC TAA 1005 

Asp Arc Lea Glo Lea Pre lie Lys Val Leo Aso Lys lal lie 

3X5 330 



[0 0 3 0] ±m(D&&mW*:&&LTtf< l Z>*RWW 
*^>v>ii*-Ti£:3-Kt-*&t^£^tH)NAtf 

»f^^^T>tt« Systca-lPlus «B^t**Sft&fe 

[0 0 3 1] m&oyto^v&WrWu-y 



[0 0 3 2] £(±H^Lfc^:€r$^5. 5kb. ft 3. 

i £?jvr. 

[0 0 3 33 ^»h'tf>y>t^-^a- 
S«{«-T£^irDNA0fft (b i o B#rtf*) 3 If* 

[0 0 3 4] *Sg9lCDb I oB»rfr$WAt4ut^ 

3U^^lffl®r*iT©S[SiaJi«9ffi£ei^at^^ 
50 &<±hfttr?9X$ H^^-^UTtt. #H¥2- 
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(9) 

15 

4 2 1 2^W«*ICH**nTli-5^X5HpCRY 
3 0 ; ft0fl¥ 2 - 2 7 6 5 7 5^faiCffi*$*rO>* 
77X5 KpCRY2 1, PCRY2KE, pCRY2 
KX. pCRY3K7, pCRY 3KE. pCRY3K 
X ; 1 -1 9 1 6 8 6^«fcE«$nxV^^ 

7X5HpCRY2Ri;pCRY3 ; #08835 8-6 7 

6 7 9*t£«K:|2*0>pAM3 3 0 ; #B80B5 8-7 7 

8 9 5*t&«Kje*(BpHMl 5 19 ; #§8^5 8- 1 

9 2 9 0 0^«llE«<OpA J 6 5 5. pAJ6 11 
WpAJ 1 84 4 ;ttR§BS5 7-l 34 5 0 0^lCSE 10 
«COpCG 1 ;*#B8B8 5 8-3 5 1 9 7^&&l;:i2fc0> 

p CG 2 ; ftBBB35 7- 1 8 3 7 9 9^&HH£*Op 
CG4RtfpCGl l^£3Stf*C«!:J&tT€S. 
[0 0 3 5] ^TtjnU^^ffi^^^^-^'Cffl 
t>sns:^X5 K^*-£l/ThL 3'J**HMh*i 

0>7W£L<, ^j^lf^X^HpCRY30, pCR 
Y21, p CRY 2 KE, p C R Y 2 KE, pCRY2 
KX, pCRY3K7, p CRY3KE, pCRY3K 20 

[0 0 3 6] ±f2:/5X5 K^^-pCRY3 0£H 
©TS^fctLTti:, ^U^A^U^A-X^*^ 
X (Brevibacterium stationis) I FO 1 2 1 4 4 (F 
ERM BP-2 5 1 5) ^^^7X5 K P B Y 5 0 3 
DNAfcfflffl (CCD^X^ FcDi¥fflfcm&Wl-9 5 

7 8 5^«#JB U ®IEB$Xh o I T*3rSa<KJ 
4. Okbcoy^X^ HcD«SiiSI«l8^B]^5t^^ 
&DNA»rfr£l2JDffiU fllS^EcoRI^K 
pn I -?*#£tfKj2. UbO^xa K©ftSfl:lilB 30 
£fn*fcte^£^frDNA^tt-£*89arr. Cin*><DPa 
0rtf-£:/5X5 FpHSG2 9 8 &SifiB) <DEco 

R I » K p n I ffiffi&tf S a 1 I SttJca^tJC^tC 
cfcO, ^7X= H^^-pCRY3 0£iS»-r*C<i: 

[0 0 3 7] Jfcfc, ±e^X5 F^^-^O+JMI! 
ODb 1 oB8rfr<D#Att, WaJi^Xi: Ft*$r- + 

icifim^t^rr^$9is»^fi:i£, ttMUMrcn 

St. ^Cfci&Eb i oBBrtf-fc&WcfcDTS 1 j*£ 
y 7* - D N A <0#£T £ D N A 'i # - if 3& 3 

[0 0 3 8] 75X5 FpCRY3O^0*&9J<Db i 
oBRfrCDilAte, 75X5 HpCRY3 0 
EcoR I"C5BS$^ j eCJCt^t^>y>-tr^- 

-e^n- K-r*aftT£^trDNA»m- <b i obbf 

tbr& DHAVti-VT&%zv*z.uz±t)Ho 

[0 0 3 9] Z<D£olzL,xmtii2tlZ>'7yXz FpC 50 



#Bfl¥4 -278088 

RY3 0Jc*^ob i oBmftzmMsitm&jL?? 

X5FH K^^S^i:* -i?<&W6fc#S£m>5 

£l*;m&75X5 HpCRY3 0-b I o2£#fcb 
fc. ^7X5HpCRY30-bio2 

[0 040] £0>75X5FpCRY3O-b i o 2 © 

rtTfc5^*tpJtfcfc75X5F£, «*«**JC»Al/ 
i8*-T * £ 2: let D , YL**>*s>k9-' feffcjWgfcSSS 

[0041] **§8K:i*!/7X5 HT^aeat^s 

fU^A • 77/UM J -2 3 3 (F ERM BP-1 
4 9 7), ^Utf/t^xU^A • 75/1AM J — 2 3 3 
-AB-4 1 (FERM BP- 1 4 9 8) , 
^fU')A-77;UMJ-2 3 3- ABT-ll (F 
ERM BP- 1 5 0 0) , 7HfA5^LI£A • 75 
A'AM J — 2 33— ABD-2 1 (FERM BP-1 
4 9 9) *^|f^ne. 

[0 0 4 2] ft*3, ±|S<DFERM BP - 1 4 9 8 0) 
■ttft. FERMBP- 1 4 9 T^I^^tlT 

d l - a - r 5 j mmm&&mmmztt$2nitx? j 

-jmfttt»4*T** <#&085 9-2 8 3 9 8^ 
3 - 4 «£!&) o FERM BP-1500 

#©M*tt. FERM BP- 1 4 9 7c&M#£Sa#<h 

(#5883 6 2-5 1 9 9 . £b 

\Z, FERM BP- 1 4 9 9 0l«cliFERMBP- 
1 4 9 7 ©Itt^t LfcD - c - 7$ ;iKr 75 

mmw6 1-177993 

[0 0 4 3] ztit>o&L±toa>mz* fuvnzTVO 

A • T>^Zi7y^X (Brevibacteriua amoDiagene 
s) ATCC687 1 , IPIATCC 1 3 7 4 5, ^AT 
CC 1 3 7 4 6, ri/H/^f'J^A-f/tiJ^^A 
(Brevibacteriua divaricatum) ATCC 1 4 0 2 0, 
TVfcf/t^xUSA • 5£ h7X-*>*A (Brevibac 
teriun lactoferaentun) ATCC 1 3 8 6 9, aU^ 
/^f'J^A * >f)V9^1iU (Corynebacteriua glutaa 
icon) ATCC3 183 1^S£^tU^M 

[0 0 4 4] W8±tlTri/Wf'J , )A ■ 75 
AAM J - 2 3 3 **<D^Si8^<5*&, 
Wrs^XS HpBYS 0 2 (1^11836 3-3 6 7 8 

^>OT, ^CO,fcp^«^lCli, *I*ct^7X5Hp 
BY5 0 2Siit5u^tlU. f0J;^^^7 
X5KpBY502 Sl^feTS^ t LTIi, 
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[Bact. Rev. 3_6 p. 361-405 (1 9 7 2) # 



[00 5 1] C0«tol:LT#5n5i&*W^3a^ 



Mi . ±E^X^ KpBY5 0 2 £ A&tttCK^-r-S 



[0052] br«ii$n^®#:tt. mtmz&m 



CO 0 4 51 Sr*^Hf/^^iJ^A • 77/UMJ- IC^M^WLT^^ BttrtKMS^n*:, fcf*^>v 

2 3 3 O&1itt&±\ZWg*%m&0>T 2 U >-fe* — tf0'&ft£»'<*#j££UT«* 

>v (8ft: 0.2-5 0wg/iil) t>L<tex^>?*A B«jfi& ^^-f X»©a*ffl^sn-6*» 

^ D 5 H 0. 2-5 0 ug/ml) KT«#L$£n*&ffl&»fflfc£, SDSyjU«&* 

fc, lilSOttl 0«B*Cfc*.fc-3fcttBU i0 »fc rggH f8iE£ 

£±fclHSLfc#6, K)2 4I3R8»3 STrcSfcT*. 3 1 4-3 3 3H«MH] \Z{f?2>Z£\Zj:Q % « 

*«tt£»R«*X*Jftfc*flfU »3 5XST1R2 B« *rta>SG»£#*b;rc», Coomassie Brilliant Blue 

ttJ^Lfc3Dx-a>66*SL£l;:;/^x;i KM R- 2 5 0 fc«k*|fefiftfcsnfi, MM&ttfcJ: DSk 

m»fPftffVi. 7^X5 FpBY5 0 2«t|Rtic£nTfr> HX.tf77^7i/7tUI Ultro Scan XL 

5ft£S#-r*. CO*fWr«fc 0^5X5 FpBYSO V--1f-x>S/ h^-^-^ffll^CtlC^O, 

[0 0 4 6] C<D£o\ZLTnt>t\Z>7\sV/Wr')0 »*lfe«B&r*CijOTJttlf**. 

A • J -2 3 3m^m^(Oniim^9^^ H [0 0 5 3] ±ge©$D< >fe*— tfftj*** 

-7 • #o b#7\Z^X9ae>ftX^2>±5\Z [Calvi ^>&**-r*M«Ba»Oflai*»T»* , r*c:i:lCJ: 

n, N.IL and Hanawalt. P. C, Journal of Bacteliolog D, Mto&T?\d* : ?>&&&'?Z>Zt&-CZZ>. 

?. U_Q, 2 7 9 6 ( 1 9 8 8) ; I to, K. , Nishida, [0 0 5 4] *9U»TI& ^Utf/^xU *A • 7^ 

T. and Izaki. L, Agricultural and Biological Chen A AM J - 2 3 34»& tT^>^>-fe^-if$n- HT 

istry. 5_2, 2 9 3 (1 9 8 8) , DNA^§ SfcfcT (b i o B) £^tf DNA»rtt-£l£«U &D 

I WXMMt tti D H WAt NAfirfr^Al/fcaM^X^ h^^i;<yi/W 

SCtAtpJffiT^^o ^ f U •) A • 7 7/UM J - 2 3 3 fi*tt^lA l, K 

[0 0 4 7] ±EO*»T»KW»LT»6««tr^ ^>'»-fe^-i?<D^*|B<Z>rSj t\Z~2 

UlZ/WrVVJ* • 77AAMJ -2 3 3&&«ctf)J&|| ^ AM J - 2 3 3 &&ft<DRr) \z1ft&Lftfo<r>n U *filffl 

[0 0 4 8] SflttM&frCtil [0 0 5 5] ^totf>*3U*S|inm, a'J^rU 

tf^n-x, x*/-;k mn*#t % ■*^ft3Fnrv»*««^ttB*Btt«SHi;< bru 

^UTgjfciEtLTIi, 09*tf7>*X7, tt&TV* -5. cn£t9»l¥te, laiW^/fii^DNAO) 

X^A, «Mfc7>*X*A % 83K7>*X*A, K*« «*«««W~WT*D. aSratCtt7 0-8 0%WD 

«£bT«, ffitlfU U9A % U>«r* 9JS>&v?&5 (Report of the Fermentation Research 

**U*A, M7»^WW)|H6n«. C4>& Institutes No. 5 5. pi -5, 1 9 8 0, Internatio 
iC^yhX WxfX» BP^X^X, n — >X^>f— :/ 40 nal Journal of Systematic Bacteriology Vol 3 1 . p 

•J*-, *tf*/Bk t^^>f?CD&8tf*a>£f(D# 13 1-13 8. 1981m. 

*m&t6mizwm~z££ifiv$& m coo 5 6] e^vnKttonu^sini. « 

[004 9] as, ass*. mm*$<D#%w xmwwtwix • 75/UMJ-23 3 (fe 

&fTF£, »2 0-4 Ot:, $f$L<«2 5 — 3 5"C© RM BP-1497) . ?l/KTOf'JW • 5^ h 

UmTffoZittfi-CZZ. »«S*(DpH«5-l 0. . 77-*>^AATCC 1 3 8 6 9^a'J^f 

» J L<tt7-8(tiSTfr^ e*^<OpHa>aSttK 'J»^A • W^*AATCC3 1 8 3 1 J:^T. fcf 

Xtt7;M7 J J £*flJLTfT? - 1 A«T#S. ^"^>^J«fc:K^-r-5^X^^ya)lS&? : ^mL^ 

[0 0 5 0] tt«ntt«0ft*a6M«fcL »*L<«1 fcT^>S^*aa*S« Uooroal of Bacteriolog 

-5«SX, ^lZ»*t<«:2-3^fi%r*^ * y. vol 112, p8 30-8 3 9, 1 9 7 2*5«fctf Jo 
ft. i&«fl8(31«aS 1 - 7 Bm^TSCii^T^. &2 5» arnal of Bacteriology, vol 94, p2065-20 
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6 6. 1 9 6 7&M) t<Dimmm&tm (Joornal Ba 
cteriology, vol 96> p5 1 5-524, 196 8# 

9- t?£n- FTSitfc^ (b i oC) fcJ;tf7-<7-h 
- 8 -7^ >^*--££n- KT*fc 

fiff (b 1 oF) tfiXmisT**)* ji^^/.g 
-v7a/^;i/=/>&75 7 by>xyxy-^n 
-HT^ae^ 1 (b i oA) , fXft^f>y>t 

*-tr*n- K-r^ae^ (bioD) *5j:tft:*7*> 

ffU^A • 7^/tAMJ -2 3 30>&tt&?\ 31J* 
F"f««e^ (b i oB) ft^trDNAKfrt>*JHJf<D 

^Wtf^xU^A-^AAMJ 

[0 0 5 7] 

MUM a±fc*BWfcKWLT*fc#, T£<D*a 
[00 5 8] 

im&w i] ay *aaa£ tr >35^ffc^®*a!S 

(A) aU^«B®*^W*r^tf^5 1 >^5:S^t&%y 

*ftt«ttA«ft [&&:R$2g, (NHO2SO4 7 
g, KiHPO* 0. 5g. KH*PO« 0.5g, MgSO* 
0.5g, FeSO< • 7HjO 6ig, MnSOi 4~6 
H2O 6og, »#X*X2.5g, 27lfa/K5g, \L* 
f>2 0 0ug, &B?7S>2 0 Oug. ^3-X2 
0g, «tK1 I] 1 I IC, ^Utf/t^xU^A • 75rt 
AMJ-233 (FERM BP-1 4 9 7) 
T» O.D.tftt2. 9K:fc*£T*&«U 
fco ftgn^m^BMafK [fc/£:^3*2g, (N 
HOjSO^ 7g, K»HPO< 0.5g, KHi PC>4 0. 
5g, MgS04 0.5g] T?2@ifc#Lfc. 
1 0dI<DBM»«8HC®«U MA 111 ft. 
5 0riC»SLT*^fcfcf^^>tt3tfflCiaf% OS* 
0.296, Kfi7>^A0.7%. KHiPO* 0.0 
5*. K1HPO4 0.05X, MgSO< • 7HiO 0. 
0 5%, FeSO< • 7HiO 6ppn. MnSOi»4- 
6H,0 6ppi, f75>-HCl 1 0 0/xg/l. fcf 
• 7^-fc-f tfaif^y&O. 1*. ^Z3-X0. 

2%, *xi.ox) icfcanu -/u- hicce 



(11) #IB¥4-2 7 8 0 8 8 

[0 0 5 9] HUfcUT, ^l/lf/tjr^«J«>A-75;t 
AMJ-233 (FERM BP- 1 4 9 7) <Dftt>Q 
JC, ^Hf/l^xU^A • ^£ h77-^>mTC 
CI 3 8 69, HUWfU^A • 9fr9 

$*AATCC3 1 8 3 1 ft«^T*«Oa U^ffllBM 
ft#^bf^>^2ft^ttJB^l/- hftfl*Lfc. 

(b) e^>s*iay«B«*»i:(D««ttt» 

[0060] ±gs (a) Ttf^L*:, saoau^aa 
a«*bf^>^s*^*«©yi/-Mr, ftaif^ 

>g#tt*§§®g&«cte> XyXUh7oU (Bscher 
ichia coli) R8 7 3 (bioA4) . |^R8 7 4 (b 
i oF 1 2) , {pJR875 (bloB17) , f^R8 7 
6 (b 1 oC 1 8) , ER8 7 7 (bloCH) Tfe 
* [ ( ) tote&mftO&titf-m (Genotype) ftwf. 

urnal of Bacteriology, vol 94, p2065-20 

6 6 (1 9 6 7) , Journal of Bacteriology, vol 1 
12, P830-839 (197 2) &M) . 

[0061] £ft*ov* : ?>w&&±mw&&ftta 
a^fcf*^>^rtfcM4-rs«e^cDfc!>«»ft>:« 

[0 0 6 2] ^l/ertjrfU«>A' 

7 7AAMJ-2 3 3 (FERMBP- 1 4 9 7) ^ 
Hf/t^y»Ji>A • h77-^>mTCCl 3 

8 6 9, • ^5*AATCC3 
1 8 3 1 f*, I->IU t7 • 3'JR 8 7 3 
(bloA4) > ^R8 7 5 (bioB17) , ^R8 

7 7 (bloD19) ftaaifcft PIR8 7 4 (b 1 
oF 1 2) , f^R8 7 6 (b i oC 1 8) ftCaLft* 
40 -Dlt. ft^03«J*SIBH 4>£<<ht>. ^a 

K7. 8->>75y^^;i/rf>K7^y h7>X7i7 

-tfftn- HT«afi7 (b i oA) , xX^tf*^ 
tfftn- F-r*afiT (b I oD) ^<fcOf 

tr^>-»-fe^— tffta-H-rsae^ (bioB) 

[0063] 

[H2i«2] ^UtTA^^U^A - 7 7AAM J -2 3 
3^<Dtf4*5 1 >'»-fe^-if€rn~ H-r$a£7- (b 
I oB) £frfrDNAgitf-tf>£ □->{*: 
5^ (A) ^fcTrt^U^A • 7 7/UM J - 2 3 3 0i 
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DNACOjitil 

*^rt*»A*» {fc#:liU&2g, (NH<),S04 7 
g, KiHPOi 0.5g, KH»PO< 0.5g, MgSOi 
0. 5g, FeSOi • 7 H2 O 6ag, M n SO* 4-^6 
H2O 6ag, »#X*X2.5g, *lf^yK5g, tf* 
f>2 0 0/zg, *&^75>2 0 0 ug. ^;m-x2 

og, tt*! 1] 1 lie, yutfn^^u^A- 

AMJ-2 3 3 (FERM BP-1 497) 

0Bg/DlO»a[iCU % /^-A^tJ 1 OmM NaC 1 - 
2 0mlHh'JX©»j8[ (pH8.0) -lniM EDTA-2N 

«£#1 0 0 uz/*\\ZtZZ>&o\zm&\s* 3 71CT1 
&#0. SXlZteZ&olzmmis* 5 O'CTe^ETCfta 

Lfc&, £«£S4>#lli (5,OOOX g> 2 0#ffl, 
1 0-1 2X:) U ±fl)B#££»KU ^K^hU^A 

;i/£tfo< D^fin^fc, *ji£x*/-jwacoraK#£ 

fSDNA^tf^XfcTS^D. 7 0%X*/-;WT 
Sftbfc. 86nfcDNA£l OnMMJX 
(pH7. 5) - IdM EDTA- 2Na8i£5nl£ 
MX. 4T:T-iftf&aU RftO^WCffll^. 
[0 0 6 4] (B) tt&AftOlttl 
±E (A) ^T^^UtfA^xU^A • 77/UMJ 

- 2 3 3<&±DNA9 0Ml£ffll8SM&Sau3AI 1 

□nit^fflvi, 3 7t:t2 oftm&i&zit&ftjmisrz. 

Cltf>g?###DNAl;:3X* KpWE 1 5 Uh7f/ 
£®[5S*3fcBamH I T«»fL&«, RU> 
afi:ffl3SLfcfcCD£jg£U 5 0mMhtfX8»« (pH 
7.6). 1 OaM^^tXU-f K-;k IBM ATP, 1 
OmM MgC l2&OT4DNAU#-i£lanit<Dfcri^ 
fc&inU (&j£#CDfi&tt&j&fiSrc<fcS) . 4<CT1 

[0 0 6 5] (C) \L*?>4L&mzWttzmm*:Zl 

- H-r^ae^ noa** 

hE (B) ^Tftfcnx* KiSi*£flJv>, fftExvX'J 
t7-3iJR8 7 5 (b i oB 1 7) tt£BX*AU 

T>tr'j"»5o«**tra*»a [K.HPO* 7g, 

KHzPOi 2g, (NHihSO^ lg, MgSO«-7 
H*0 0. lg, rt^/ai Og, $f^3-X2gfttf 

mm 6g»i*i 1 {c®#3 c^Lfc. &£ait 

<*AlCte, StSig<fcOK^$nTV^ADNA in vitr 
0 Packaging Kit SfflUTfr^fc. iSift±04*ftftft 

g4 y^X^ KpHSG39 



2? 



HSU &3X5 K£fflRB*lcJ:QiOTKU 7#n-x 

y^mascftsfflOiTn^fct^a, hx^kpwei 

5 0138. 8kb<DDNA^lCJU^ &3»3 OkbO 
DNA0rtt#g«i>S*ifc. *3X* FftpWE 1 5 - b 
i o 2 £ffc£ L/t. 

CO 0 6 6] (D) tr*^>v>ir*--tf£ri-F-rs 
a&7&dODNAKfl- (b i oBSrfr) (D^7X5 K 
p H S G 3 9 9 <K0>V79 O - X> y 
i0 JtE (C) KpWE 1 5 — b I o 2\Z^ 

$n*DNA#AW>mi&3 0kb£*£<. l&BWTfc 

bs) ^i;*^>^>-fe^— tf*3-H-r«aer**tr 

DNA^M-«rTI3(Dt^0iJ-^D-x>^bfc. 
[0 0 6 7] ±E (O JET^fcuXS KpWE 1 5- 
bio2$HISil«Hind I MTWVlVtZhVt. 
^X5KpHSG399*iKI®»^Hl nd HIT 

wm\siz%<»*u%i,* 5 0nMhuxaaa g>h7. 

20 6), 1 OiM^pfXP-f IbM ATP, 1 On 

M MgC li&OT4DNAU3(f- tf 1 uoi t<D*£#£ 

SAH/(ftA^a>aa»atiaaT»«) > nt-ei 

[0 0 6 8] aStlfe^XSHBKM^ «Mb*^ 
>^A& (Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 7 0) fciDXJ/lUkr • 3»JR8 7 5 (b 
i oB 1 7) «&»a«AL. ^D^A7XX3-;l/5 
0mg£^Oa#fcJe [K,HPO< 7g, KH>PO< 2 
g, (NH4)iSO< lg» MgSOi • 7HiO 0. lg, 
30 *1f*/fil 0g, ^3-X2gRtf&3cl 6g£H® 

*i 1 (cam ica*Lfc. 

[00693 c©aa±<o^w«*attK:j:D**»a 
H*M«B»rr*o«au 7^n-xym*ii^ 

JB^TiH^fcchC*, y^X^ KpIISG3 9 90S5 
2. 2kb<&DNA0rftt:A[l*, ££*&5. 5kb0>*$ADN 

s»5. 5ua>DNAKH-<o«naaanattR^j:c; 

4» C©DNA»)t<0«ia»*«r»f^*H&H 1 fcjKf. 

[0 0 7 0] ^fc±ET^fcy^X5 F$^l« 

T32^4tC^-T. 
[0 0 7 1] 
[^4] 

9-b I OB5.5 



mm&* sa®&» 



Hind I I I 
Sac I 



2 
2 



9TO&rK-<P;*:g$ (kb) 
5.5, 2.2 
6.0 , 1.7 
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4.7. 3.0 



HSG3 9 9-bi oB5.5t*^Ufc, 
[0 0 7 2] ^±JC^O, \f*?>is>±9-VZ3- 

F-raae^ (b i ob> *«tr***^»5. 5kbo 

DNARfr (Hind 1 I I Br*) 

[0 0 7 3] (E) fef£3-Kf* 
«fc^£#frDNAB!rtf- (b i oBBrfr) <D7?7>$ H J0 

pBluescript 1 1 ^Wtr/^D-- >£f 
±ffi (D) «Tfrc^7 5 HpHSG399-b I oB 
5.5tt. b J oBfc£t«SjW»5. 5kbtf>lfADNA 

»«»»C/h«Mtr*fcAfC, ^7X5H pBluescript 

-If FTS»^£#trDNAtffr£T^>£*5 

(0 0 7 41 ±12 (D) 3BT#&:/^X3 KpHSG3 
99-bio5.5$«IRB*Hind 1 1 1 ^tXS 20 
a c I T9N0rL&fcO>£. :/^X^ H pBluescript 1 1 
SW^Hlnd Ill^ck^Sac IT^K^ct) 
©£*g£U 5 0mMHJX®«i« (PH7.6), 1 OmM 
yftXHh-Jk loM ATP. lOmMMgCl: 
WT4DNAIJ*- tflonit 0>#j£#£8&iJUb(&& 

^5 7^X5 HpBS-bloB-HS1.7 



[0 0 7 5] #*nfc:/5X* B*f20# 
j£iC^S9EX->XU tT • 3UR8 7 5 (bioBl 
7) tt&JMUE&U T>tfv'J>5 0ig^tta«^ 
m [K1HPO4 7g. KH*PO< 2g. (NHOiSO* 

lg. Mgsoi • 7H2O0. ig, %4f$;m \ og. 

- X 2 g fttfaS* 1 6 g &fc«/K 1 I 1- 

[0 0 7 6] CO«%±^^W«c^telC<kD«^« 
U J3£Sc<fcD:/7X^ KDNA£«5fflU Wt"7yZ* 

H^^©»*tcfcD«»rL, 7#D-xy;vs&»i&£ 

JB^TW^&fcES. y^X^ H PBluescript I IOg 
5 2. 9 SkbODNAWfrtJWA, S£*J 1 . 7kb4>lfA 

» £ ^ tfsj mmvroxz $ «itria^ 3 l & t & 0 t 

r<7>D N A«frM-0«IIRB*«|»rja»H*0 1 £ 
[0 0 7 7] ^^±i2T^^^X^ KSftWHIBB* 

[0078] 
«5] 



gassttg: MMWW^i^S (kb) 



Hind 
Sac I 
Hi dc 1 1 



I I I 



1 
1 
1 



4.65 
4.65 
4.65 



BS-b i oB-HS 1. 7 tttit£Vfz. 

[0079] a±^J:o. tr^n- 

FTSfcfcT (b 1 oB) fc^tf*£;*i&tttl. 7kb<0 
DNABrtf- (Hind I I I - S a c I grfr) 

[0080] 

[HJ6W3] tf^>^>ir^-±f&3- H-r-53teT 
(b i oB) <Z)8gE^0fc5£^26W 2 (D (E) 
£ft&e*^>^>i^-tf£n-F-r*ftfc^ (bi 
oB) ££tffi£#i&l. 7kbODNA»rM-^O^T, 



40 



^ifiSiB^I^^X^ KpUC 1 8ifcttpUC 1 9 
*ffl^5>?x^'>5?^W^KBf*ft (dldeoxy cbal 
d terninatiou ifc) (Sanger, F. et al., Proc. Nat. 
Acad. Sci. USA 7 4, 54 6 3, 1 9 7 7) Ic<t0(a2 

-•££3- HT^ae^ (b I oB) te. TEOE^J€: 

*rr*3 3 4©r^/KS:3-F-r^i 00201^ 
daubs n-o** c tttnmvit. 

[008 1] 
[fc7] 
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25 
(BAA) 



(14) 



26 



7 8 0 8 8 



B*l<0** : 1005 
Kn«8l : leaoaic Mk 



: ~f U 0 V A 79/<A (Breoibacterioo flavoa) 

» « : HJ-233 

Wt**tE#: peptide 
: 1-1002 



[0082] 



ITG ACA ATC CCC GCC ICC ATC CTT GIC ICC GCC CGC ACC CIA 0TT CTG 48 

X*t Tfar II* Pro Ala Tbr lie Lou Ab? Thr Ala In Thr Glo Val Leo 

IS 10 15 

GAA CAG GGA ATT GGC CTT AIT GAG CAG CAG TTG AT6 3IG GIT CTC ICC 96 

Glo Glo Gly He Gly Leu Aso Gin Glo Gin Loo Net 31a Val Leu Tir 

20 25 30 

TTG CCT GIA GAG CIA ATC CCA GAC TTG ITG GAA TTI 3CC CAC CAG GTT 144 

Ud Pro Glo Glo Glo He Pro lop Lei Ret Glo Leo Ala tile Gin Val 

35 40 4S 

CGG TTG A AG 166 TGI GGA GAG GAA ATC GAG GTA GAG GGC ATT ATT TCC 102 

Ire Leu Ly* Trp Cys Gly Glo Glo U« Glo Val Gin Sly He He Ser 

50 55 60 

SO Mfc8) 
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[008 3] 



(15) 

2? 28 

CTC AAA ACT GGC G6T T6C CCT GAA GAT TGC CAT TTC IGC TCA CAG Td 240 
Lea Ly» Thr Gly Gly Cya Fro Gla Abp Cys Bis Pbe Cys Ser GJa Ser 
85 70 75 80 

GCG 1TG TH Gil TCG tCG GIG GCT ICG GTG TG8 CTC GAT ATT CCS A AT 288 
Gly Uo Phe Glo S«r Pro ?al Ala Ser Val Trp Lea Asp Ho Pro Asa 

85 30 85 

CTG GTT GAA GCC GCT AAA CAG ACC GCA AAA ACT GGC GCT ACC GAA TTC 336 
Uo Val Gl« Ala Ala Lys Glo Tbr Ala Lya Tfcr Gly Ala Thr Gla Pba 

100 105 110 

GAT TTC GTC GCC GCA CTC I AG GG6 CCT GAT GAG AGG CTC ATS ACC CAG 334 
Aap Pht Val Ala Ala ?al Lya Gly Pro Asp Gla Are Leo Ret Thr 61a 

115 120 125 

CTG GAG GAA GCA GTC CTC GCG ATT CAC TCT GAA 6TT GAA ATT GAA GTC 432 
Lea Gla Gla Ala Val Lao Ala IW Bis S«r Glo Val Gla Uo Sic Val 

130 135 140 

GCA GCA TCG ITC GGA ACG TTA AAT AAG GAA CAG GTG GAT CGC CTC GCT 480 
Ala Ala Ser Uo Gly Thr Leu Asn Lya GJu Glo Val Asp Arjc Lea Ala 
145 150 155 160 

GCT GCC GGC GTG CAC CGC TAG AAC CAT AAT TTG GAA ACT GCG CGT TCC 528 
Ala Ala Gly Val His Arc Tyr Asa Bis Asn Leu filu Thr Ala In Ser 

165 170 175 

TAT TTC CCT GAA GTT GTC ACC ACT CAT ACA TCG GAA GAS CGC CGC GAA 576 
Tyr Phe Pro Gla Val Val Thr Thr Bis Tbr Trp Glo Glo Arc Art Gin 

160 18S 180 

ACT TTG CGC CTG GTG GCA GAA GCT GGA ATG GAA GTC TGT TCC GGC GGA 624 
Tbr Leu Arf L«u «al Ala Glu Ala Gly Net GIu Val Cys Ser Gly Gly 

195 200 205 

ATC TTA GGA ATG GGC GAA ACT TTA GAG CAB CGC GCC GAG TTT GCC GTG 672 
He Lea Gly Met Gly Gla Tbr Lou Gla Gla Ar« Ala Gla Pbe Ala Val 

30 [fl:9] 



ft&8¥4-2 7808 8 
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(16) 



7 8 0 8 8 



29 

210 21S 
CAG CTG GCC GAS CTT SAT CCC 6AC 
Gl» Leo Ala Glo Lea Asp Pro Asp 
225 230 
CCT C6C CCG GGC ICC CCA TTT GCC 
Pro Arc Pro Gly Tbr Pro Pbe Ala 
245 

IC€ CTC TG€ CCT CAT ATT G6T GCG 
Thr Lett Trp Pro Bis lie Gly Ala 
260 

ATG CTT CGT TTT SCT GGC GCT C€C 
Net Leo Arc Pbe Ala Giy 61y An 
27S 230 
TCC GAG CAA GCC CTC CTG GGA GGC 
Ser Glo GIr Ala L*o lea Gly Gly 

290 295 
TAC CTG ACC ACS CTC GGC CGC CCA 
Tyr Leo Tbr Thr Leo Gly Art Pro 
305 310 
GAT CGT CTC CAG CTG CCC ATC AAA 
Asp Arc Lea Gin Leu Pro lit Lys 
325 

[00 84] 

^*-pCRY30©ffr£ 

(A) ^fvTs^ K p B Y 5 0 3 £>Sl$l 
y7X5KpBY50 3H 7U\fWrt)VJx-X9 
ft^IF012144 (PERM BP-251 

5) &e>6mi£titzftTmmi oMirfrbxD??* 

5 ftHWl-9 578 S^temzmtiHD&o 

tz vxmm l*. *G$.%&A%m mm 2 g . <n h 

*hSOi 7g, KiHPOi 0.5g. KHi FO* 0.5 
g, Mg SO< 0. 5g> F e SO* • 7HiO 6mg, Mn 
SO4 • 4-6HiO 6mg, i«X^2. 5g, #lf5 
>/8&5g, e?t>2 0 0ug» »Kf75>2 0 0 /i 

g, >f)ia-7>2 Ogfttfjtt*i !] ill:, :7V e/t 

^fU^A ■ Xm-XIFOl 2 1 4 4£*t»iifll 

*g/m\v>mmzvvT-2*$:'Stimmm [2 5ommjx 

(tFa^fiW7^/^X 1 ObMOEDT 
A, 5 0nM#JH3-X] 2 0B11CKSU 3 7tTl» 
ffiS^SUfc. RfcifclcyjUrtU-SDSifc [0.2N 
NaOH. 1% (f/V) SDS] 4 Oml£&tuU £^ 
rtMCEfDLT^filCTl 5#HJ»gLfc. COS 
'J *A«& [5Mftfife*U^ASfflt6 On 
1. ft® 1 1 . 5nl, *6*2 8. 5al<D*i£S£| 3 Onl£ 

COO 8 5] fc®4&3*£&&S[Cf*U 4tT10if 
H. 1 5. 0 0 Oxg0i8H>$HBKa>rt. ±Si££^ 



30 



220 



GAA 67C CCC ATG AAC TTC CTT GAT 720 
Glo Val Pro Ret Asa Pbe Leo Asp 
235 240 
GAT AGS A AT GTA TGG ACA GCC GTG 768 
Asp An Asa Val Trp Tbr Ala Val 

250 255 
TTC CGC CTT GCG ATG CCT CAC ACC 616 
Pbe An Lea Al» Sec Pro Bio Tbr 
265 270 
GAG CTG ACT TTG GGC GAC I AG GGT 864 
Glo lea Tbr Leo Gly Asp lys Gly 
285 

ATC AAT 6CG ATG ATC GTC GGA AAC 912 
He ian Ala Ret lie VjI Gly Asa 
300 

ATC GAA GAT GAC CTC GAC ATG ATG 960 
let Glu Asp Isp Leo Asp -let Set 
315 320 
GTC CTT AAT AA6 GTC ATC TAA 1005 
Val Leo Asa Lye Val Do 
330 

CO 0 8 6] Zti\Z$f*<Dyx/-)l>-?nnft)\,&m 

(7x;-)i : ^dd^m=i : lmmm zmzm 

MLft&. m'LWZ&L* 15,00 

oxg<DS&#«ica^ frmzmmstc. xm\z2m 

Sox^/-;l-£jjd*. ~2 0tTmffiSfI8, 4«C 

-v i o#m* 15.000 x u0&b»mz»»* tzm 

30 CO 0 8 7] tt«&ttfiEttMk& TEgffft [MJXl 
OmM, EDTAlmM ; HC I CTpH8. 0 £§8&] 2ml 

iz&misit. ®mm\zmit±i"y&mm [$®mm<oT 

ESftr^i o Onllcifrfc-fc^Al 7 Os&mMZIttt 
ffl 1 5oltl OBg/olx^i^A^DT-f KSStltl 
SrflnAT, ME£ 1. 3 9 2g/mlK*&fc>'t*-&. ZLOfgm 
$:1 2tT4 2^, n6,OOOXg0jS^«* 

[0 0 8 8] ^7XS KpBYS 0 3 li»*rlljl*ffc<fc 
03S^r*?TT^Wt>K^LTm^W^ns. £0>A 

^7X$KpBY50 3 £^ttf^i££tifc, 
CO 0 8 9] &^-CZ<D#mm*:&m<D'fVT=i)l7)V 
U-;UT4l5I«lJlbTX^^^A^n-7^ K£*ffi»£ 
U ^coaicTEg«ra!lc»bT2«T$fr^it. ccd J: 
5lCLTr§£tt*::/^X£ Hp BY 5 0 3£t*tAtttt 
3M IpK^ h U ^A*Sft£&t*«S 3 OnMlC^tobfc 
«• 2f8fix*y-;i,£io;^ - 2 ot: l fSBfltffiL 

&. 1 5.000 X g(D5fr&#«IC3H*TD 

NA£ft&c*-rJ\ ^7X5 HpBY5 0 3$50ugi 
50 fc. 
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[0 0 9 0] (B) y^X^H^^-pCRY30cD 

y7X$h'pHSG2 9 8 (£«£» o.suu\zmm 
#ISal I (5onits) * Z 7 V mm&Lfctt. 7 
?X* F D N A &%£.\ZlfrM V ft. 
[0 0 9 1] 6112 (A) JlTii«tfc^X^HpBY 
5 0 3(02 ug«C®IIS»^IXho I (lunit) £37*C 
T3 0#raE££-B\ 7^X^ FDNA£8&7>7>#b 



32 



[0 0 9 2] ^©^7X5 KDNA7>flW&£ii£U 

0 all MJ X8«8tpH 7 . 6, lOnMMgCli. 1 OoM 
S^mHh-^ ImM ATPfttfT4DNAU;tf 
—tflunitfca:*J:^CftiS»*MftU 161CT15 

Ml 0 9n>hfx>h-fe;U (£S£SD 
fc. 

[0 0 9 3] #KCatftft3 0 tfg/nl <&*»&) © 
lOOug/nl (&&*£) C3QIPTG 

0 0 ttg/ml ©x-gal 

•>H) &dttL*» (MJ7F> lOg, S«X*X5 
g, NaCl 5 g&tfUBTkl 1, pH7. 2) T3 7X:\Z 

U &*^7X3 P£7JkftU-SDSS [T. Maniati 
s, E. F. Fritsch, J.Saabrook, "Molecular ciooin 
g" (1 9 8 2) p9 0-9 1#i] \Z£K>mmLfz. 
[00 9 4] *<D&&. Zf^Ts* HpHSG29 80S 
a 1 l®mz77?s* KpBY5 O 3E&*(Dift4. Okb 
©W#A$n^/7X 5 H p H S G 2 9 8 - o r i 

[0095] xtzmwioism&m^ mm (a) 

Wcy7X5HpBY5 0 3DNA^ISB*Kpn 

is^hc or i \zTmmvxft*>nzm2 . iuod 

NABrfrfciilB^XS K pH S G 2 9 8 - o r i <BK 
pn IfttfEcoR I^ttiC^D-->^L % y^X^ 
H^^-pCRY3 0£S3BL£: W 
[00 9 6] 

[&fc#J5] ^7X^HpCRY30-bio205^fiE 
ft u U ^SOTS^OSA 

H&W20 (E) m-mZtlTfJ^X* KpBS-b 1 
oB-HS1.75ug^$jlS^Hin(l I I I 2&tf 
Sac I £ft*5unilt*:3JSlr>, 3 7fClCTS«5 

g6 ^7X5 HpCRY3 



W»lfct>©t, £«fcJ4<& (B) JBTS^n^y^ 
X5FPCRY30 1 tiS&fflimmE c o R I luni 

u sizzur-ttmmrzztiz&vvmimt 

5 0mMHJXg«fc <pH7.6) , 1 OnMx^ 1 
:*XWh-Jl<s ImM ATP, 1 Ontf Mg C 1 2 :fc<fc 
tfT4 DNAU#-iflunlt0ftj£#£8s|n)l, (ft* 

ftommu&i&mfcv&z) . 1 2t;Ti s^ras^s 

70 V^>X'Jt7-3'jR8 7 5 (bioB17) «t» 

[K:HPOi 7g, KHiP04 2g, (NH^iSO^ 
lg, MgSO* • 7HiO 0. lg, TJtf^y&l Og, 

^-X2 g &tf 1 6 g 1 1 \zm«] \z 

[00 9 7] £ (Dfc&±<D£W«c£tf fcKcfc 
U »MJ:0^7X5 HDNA^iffiU &7^X^ 
H£IBIMMHCJ:DttWU 7#D-xy;WSfaflc»)£ 
^ViTai^ciC^ T^X^ FpCRY3 0<D&2 
20 8. 6kbODNA»r^»CJ0^ 1 . 7kb<D#ADN 

A»rH"^K«>6nfc. 

[0 0 9 8] ±E©$n<n$i$n^y^x^ fdna 

[0 0 9 9] J&Jte&te, *%rWXfc£m>Tffs>fc 
^Ubrn^-rU^A- 7^/XAMJ-2 3 3 (FERM 

BP- 1 4 9 7) y7X^HpBY5 0 2^^1 
0 0alOi&iBA^T^ftl«li^^-C««b, 
U >G £ 1 b/m\ KfcS.fcofcS&JniLT, SSK 

2^ra«a^L, iS*7}«C 
30 2 0m] 0>JW7>m®Wt (2 7 2mM Sucrose, 7nM KH» 
PO«, ImM MgC li :pH7. 4) fCT^l^:. 2 6 

izmftzmMmhT&tb* bmw/v^xm^m ics« 

U 0.7 Smiommt. ffif£T$£nfc:/^X£ HD 
NAM5 0 Ml<h£ig£U **ICT2 OSHSftfrfiL 
fc. s J->/VW- (rt-iXyFtkm &m^T> 2 5 
OOtfJUK 25mFD<C^£U /mx£BJiD&*^ 
\Z2 OftmftWVTz. ^£3nl<&i?rffiAfci&iC^U3 
OtCtmraSS^ *^-v-f v>l 5ug/ml (S 
»»§f) «:^trf(lEA^««l^(iSL 30tT2-3 

*mm4 (A) «CBtO*ftM^T^7XS 
[0100] 

use] 

0-b i o 2 



Xho I 
BaaHl 



1 
1 



10.3 
10.3 
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Kpnl 1 
Sac I 1 
Spb i 2 

RY30-bl o2^U. CO^X^HpCR 
Y 3 0 - b i o 2 <DfH!KB*3*J&B£BI 3 ICtkT. ftfc, 

FpCRY3 0-b i o 2 OJgftfcSISn 
fc^UfcTA^x'J^A • 75/XAM J - 2 3 3-blo 
2fct ^«iftO<«^lTSl#3^£DX|j|ftfll^« 
£fcX£ftffiWftmC* ^3^2^26 BtfT : ULX 
Wffi^l 2 04 0^ (FERM P - 1 2 0 4 0) t 

[0 10 1] 

[£JSW6] ^7X$HpCRY30-bio2(D$^ 
&ft£©AJ&jftl 0 0al£5 0 Om\&=ftyyXa\Zft& 

u i 2oicti btoM&mimLftboiz, m&ms 

TftfcJBHteSMfcM J-2 3 3-bio2 £«»U 3 

LfcAJ&ifel 0 0al£5 0 0nl£Hfc 7 7X3 \zft& 
U 12 0tT15^|llKitfc^l;, lBimfc0 5 
Ocells <D«!l^lCfc*«fc5£ffiJ&iU ^C<3 0tCT 
2 4P*fflg&#&£fTOfc. *K84>#»LT£®U 
®#£&#&> #^^>£1 5Mg/aJ<&S£T8s 

i6»lC-3e«at*L* 3 01CICT1 B«*Mff3DZ 

[0 10 2] COjK^, *±T>f3/>*lD^J:r;*}81iO 

mmz&.ifi,itzin--\m&r&*zt. ssicAJa 30 

[0 103] 

[Hifi^7] tr*x -fef<D5iifi 

«m (f^O.2%, ttK7>*X^A0. 7%. KH* 
PO. 0.05^, K»HP04 0. 0 5*> MgSO* • 
7HiO FeSOi • 7 Hi O 6ppnk Mn 

SO« • 4-6H»0 6ppa. 7*75 > • HC 1 10 0 
tfg/K fttftM^^OOpg/l) 100ol£50 40 
0al$=fc:7^X=ifc:#&. ttS («£&pH7.0) L 
fcfft. ^Utf/t^x , J^A-75/tAMJ-2 3 3-b 
Io2{ft£tMTU &@mc^a-x£&jfc*&2* 

(tA) fc*<i:5£jto;L, 3oricx3 

[0 10 4] ttmtLT^^X* FpCRY3 0-b i 
o 2$«^L^V^Utr/^5r'J^A - 77/UMJ- 

2 3 3««iu B«fc**£frofc. 

[0 10 5] mmWt^y^^>m^m Model J 2- 
2Uffl^T, 8 0 0 OrpaTl 0#fSk 9M>U 50 



&§l!¥4-2 7 8 0 8 8 

10.3 
10.3 

8.6 > 1.7 

*ttfi®#»5Bgt, 0. 5M Tris-HC 
1 (pH6. 8) £0. 1 2 5oK 1 0% (W/V) SDS$ 
0.2 0 Oak j3-*;W;&:/hX^/-;t/£0. 0 5 0a! 

LT. 0.0 5516 (W/V) BPB£7 0S (V/V) ^U-fe 
o-;P£^tJ 1 OnMU HJ *A««ffit (pfl7. 

0) (DO. lDl^A)5:'bO**l!ifflK?W<i:'r-6. 
[0106] r^-^*a Oft) j USDS 

-PAG^W-M 0/20-10 1 O&ffllrJ, ttfiSr 
Su\773^ Lfcft* 6 0mA<D£«Sr?, ^6 0^ 

[0 10 7] Cooaassie Brilliant Blue R-2 5 0(0 

0 . 2 5 x (W/V) GEBfcoBK) S^tfx^ y 

*-* (9:2:9, V/V) HKfcyjk/l'- htBL> 

Hftfitfcfc X^y-;k * (2 5 : 8 : 6 

5, V/V) B« (Kfi«) ICSU 8<ML 

ost <3~5»iro . -z>€\z. »mvfr**9s-fr 

-»»-* (10:15:175. V/V) *gj£ (&tf 

77^T5/7tt« rui tro Scan X L ^ -1f-x>v h 

A • 77AAM J — 2 3 3-bio 2JM*l*Mn«K 
^-^>->>-fe^—tf(O^Stt, pCRY30-bl o2 
^L&V^l/t/^fU^A • 77AAM J - 2 3 
3«clCit-CT, »5f6lC±^LT^^d<J:d^e*^^: 

[0 108] 

[&9KO&;£] *»W<0*f«>iDNA(RM-tt, HiJ^S 

^>-fc*--££n-F-rs«£T (b i oB) $:^trD 

K&ia^jitfcio, 3ijMiniuit«ttM 

[0 10 9] *^c. -<Z)<k-5JCLTefea$nfc*^<D 
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&M¥4-2 78 0 88 
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[0W<Dffi#fcI&'B] 

Jtfc^ (b i oB) £3&DNAtffr(0ffliK»*K,fc* 
<J9BrjGtf&0. 



36 



[0 2] 7kbO*»^DNA»rM-OM 
g^fc£tf>fc«>CD«I&0o 
[0 3] *^<O^X=HpCRY3 0- b i o2 



[01] 



[02] 



<W» Hindi EocRI SocI 
^5,5 | 1 , — 



Sort 
—I 



Kpnl 
— i — 



HindSEcoRI SocJ Kpnl 
f93iOI ! 1 1 



SphI EcoRl Smal 
— I 1 1— 




HWI 



H I 



Sort 



bloB <840bp> 



[03] 



HindU 
— 1 



Hindi- SocI L7kbrfrtf 



HMH Spnl EcaRI 



Smal 



Hindi Socl 
i i 



pBY503 ffl£ 
#2. Ikb 



MJ233»*»* 




pHSG298 
2.6kb 



P0Y5O3 6* 
tf)4.0kb 



(51) lot. CI. 5 SWJE# /f^fiSS^ FI &ffi£^ffi3r 

//(C12N 15/52 

C12R 1:13) 

(C12N 15/52 

C12R 1:15) 
(C 1 2 N 1/21 

C12R 1:13) 
(C 1 2 N V21 

C 1 2R 1:15) 

(C12N 9/00 

C12R 1:13) 
(C12N 9/00 
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(20) 



#B8¥4~27 8 08 8 



C12R 1:15) 



(72) §59^ ft 



(rn&wm mm 

XWmimWMfiT**: 8 TB 3 # 1 

mmmmmm*& s t s 3 # i W: 
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